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A bsttact: W eha v e orga niz ed alidar n etw o rkfor the obs e rv atio n Of As ian dustin the spring,
Mar chto M ay, of1997 in Japa n1 Owing to the co m mmic atio n thro ugh the inte n et e - m ail
w e effe ctiv ely obtained s o m e c oi=ICide nt obs e rv atio n of Ko s a a e ro s ol layers . W e ha v e
c o mpar ed the gr otlnd-bas ed data inTokyo with a s atellite obs er v atio n, T OMS. Fu rther
c o ntin tlatio n md wide cov er age ofthe n etw o rk ar edesired.
1. btr odu ctio n
As ia n du st(Ko s ain Japa n e s e); falling out ofyello w s a nds･ha s be e n w el トkn ow n
m ete o rologicalphe no m e n o ni w e ste m Japan e Specially du ring the sprlng. The o rlg nis
yellow s ands ofspr e addess erts in the co ntin e nt, which areblo w n upby s urfa c e wind a nd
deliv e red in fre etropo sphere by w este rlyjet. M u ch m ete o rol glC al r es e arch o n Ko s ahas
be e n m ade to su rv eyits effect o n r adiatio n, the chara cter ofthe a e ro s ol , the m echa nis m of
the tr a n spo r(atio n･ etc･ ･inlastde c ade s･ Ho w ev e r
,
theqtla ntitativ einfor m atio n of Ko s ais still
n ot w ell kn o w n･ Fro mthepo lnt Ofvie w ofglobal e n vir o nm e nt7 Ko s ais aninter estlngtarget
to studytheglobaltr an sportatio n oftropo she ric a er os ol .
Li da ris a u nlqtle r em ote-S e n S l ng techniqu eto obtain the height distri butio n and v a n ous
optic al pr ope rties of atm ospheric a er os oI･ T he lida rgr o up of Nagoya Univ e rslty has
inte n siv ely obs e rv ed Ko s alayers【1]･ It w as fo u nd that Ko s a a eros ol layer ofte nhad the
m ultiple stru c(u re･ Nu me ric al sim ulatio n sbas ed o n traJe CtO ry an alysISa nd tr ac e r m odel
r epr odu c ed the multiple str u ctu re in s o m e ca s es[2]. Ho w e v er, sim ulta n e o u slida r
obs e rvatio n ofKosa ae ro s ol laye rin asc ale aslarge asJapan is desiredto figu r e o ut the net
struc(ure of Ko s a a nd s urvey its tra n spo rt m echa nis m. Su ch alida r n etw o rk obs erv atio nis
m utu ally c o mplern er)tary to the s atellite obse rv atio n.
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Re c ently, ther e arein cr e as ulglidargro ups who r o utin ely obse rv ethe tropo spherein
Japar)･ Thus w eha v ete ntativ ely o rganized LidarNetw o rkfo rthe obs erv atio n of Ko s ain
Japan(LINK -J)in the spring, Mar ch 1to M ay31, of 1997･ T he par(icipants ar elisted in
a uthors and the site s a reindic ated in Fig･ 1. W e ha v e e x changed info r m ation abo ut Ko s a
thr o ughthe e- m ai1･ Be c a u s e upperKo s alayers ofte n re m ain fo r m o rethan on e-daylo ng,
s u ch a c o m m u nic atio n m e a s u re w as effic e nt. In this paper,■w e wi ll briefly prese nt a n
e xa mple of the m e a s u re m e nt, a pr elimin a ry c o mparis o n with Total Ozon e M applrlg
Spectro m et r(T O M S)ae r os oldata andperspe ctiv e･
2. Obs e rv atio nalr esultsin 1997
Unfo rtu n ately, Ko s a e v entsin 1997w er elessth an u s u al. Here w epr es e nt an e x a mple of
the n etw ork observatio n of w e ak Ko s alayerthatha s a m ultiple stru ctur e o nApril I,19971
T helidardata c o ntin u o u sly obtain ed atTs ukuba and Tokyo a re sho w nin Fig･ 2 a nd 3,
respe ctiv ely･ We re c ogn iz etw ois olated a ero s ol layers ar o u nd 3･5 km a nd 5 km . A de s c e nt
pr o c e ss ofthe uppe rlayeris cle a rly s ee n･ Highdepolarizatio n r atioin these laye rs a s sho w rl
in Fig･ 3 in dic ates atypic al D o n-sphericity of Ko s adu sts ･ The lo w?r ae ro s ol laye r w as als o
dete cted by a Mic roPuls eLidarin Chiba･ T he a ero s ol layer wi thighdepola ri2･atio n ratio
m o rethanlO %w as obs e rv ed in Nagoya at the night･ Si mi lardata w e re obtain ed o nthe
pre vio u sday, M a rch 31･ A w e ak Ko s a e v ent w asr e c o rded by a particle c o u nte r at Nagasaki
o n M a rch30.
3. Conparis o nwith T O M B data
By the c o u rtesy of Dr. J･ He r m aninJSF C/N A S A, w eha v e m ade a c ompa ris o nbetw e e n
o u r obs e rv atio n and EA R T H P R O B E, T OM S data;it pas s es o ve rJap an at ll:17 JS T
e v e ryday. n e analysis by u sing TOMStw oUV
- chan n els can deriv e an ae ro s olinde x(AI)
forUV - abso rbing a er o s ols abo v e2 km in altitude[3]. In the e ast As ian are a, AsiaTldtlSt and
c o al-bu ming s m oke a reprobable U V
- abs o rbing ae ro s ols1 0n Ma rch 31a nd April1, 19 97,
ther eha v e n otbe e n obtain ed signific ant Al o ver Japa n･ The re as o nis probably dtletO the
s mallam o u nt of ae ro s ols;theintegrated opticaldepth o v e r2 km o nboth daysis abo utO1 1
Then w eha v e e x a min ed forthe otherdays whe nthe AI n e arJApanislarge: on M aylO and
12; the data ar e sho w nin Fig. 4. W e sho w c o rr espo ndinglidar and sky radio m ete r[4]data
in Tokyo o nthes edays in Fig･ 5 a nd 6, r espe ctiv ely･ In Tokyo･ the AI is betw e e nO･50to
o.75o n M ay12, butless on M ay10･ T he high- altitude a er os ol layer ar o u nd 7 km o nM ay
12 mightbe detectedby T O M S･ On the otherha nd, ther ew as alarger a m o u nt of a er o s ol
belo w 5 km on M ayl O･ The re as o n m ay be e xplain ed by 也e heightdepende nt s en sitiv ity
ofA I and the diffe re n c e of ptic alproperties o nboth days; the late risindic ated by the
lida rdepola riz atio n r atio andr etriev ed res ults &o m sky radio m eter･
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4. StL m T n a ry aTld Pe r spe ctiv e
W e ha v ede m o n strated the lidar n etw o rk obs erv ation of Ko s a a ero s olin the sprlng Of
1997. T he c o ntin u o u s obs e rv atioTl a nd depolariz atio n m e a s u re m e nt are u s efulto dete ct
Ko s a a e ro s ol hye rs. W e ha v e m ade apreli miTlary C O mParis o nbetw e en TO M Sobs er v atio n
and lidar a nd sky radio m ete rdata in Tokyo. Su ch a co mparis o n s e em squiteimpo rta nt to
validate s atellitedata e v e n atparticllar sites･ We wi 1lc o ntinu ethe s eas onalc a mpaign, LINK -
J in the follow lrlg ye a rs. It m u st be promis lng tO e xpa nd the n etw ork to inter n atio n al
c ouabo ratio n and also tojoin AC E13(Asia)progr a m m ed ill2,000ye ar.
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Fig1 2 Pr ofiles of ra nge- cor r ected backs c atte rinte n sity obtain ed at NI玉S in Ts ukuba
fro m5:16toi1:16JS To n April 1, 1977.(TIⅠIrepres e ntatio n)
The data w eretake nbythe Co mpact M ie- s cattering Li dar.
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Fig. 3 Pr ofile s ofrallge- C O r r e Cted backs c atteritlten Sity(left) anddepolariz atio n ratio(right)
obtain ed at TU M M in Tokyo fro m 5:47 to 10:06JST OTI April 1, 997.
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Fig･ 4 Map ofT OMS UV- abs o rb ing a ero s olinde x o v erJapa n
o n M ay 1 0(uppe r) and 1 2(lo we r), 1997･(by the co u rtesy ofDr. I. He rm a n)
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Fig. 5 Lidar data at T U M in Tokyo OTIM ay10(left) and May12(right),19971
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Fig. 6 Retrie v ed opticalthickrLeSS, Angstro minde x(left)and v oltl m u e Size
distributio n(right)fr o mthe sky r adio m eter at TUM Mo n M ay 10 a nd 12, 1997
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